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* |ncludes four aspects:

* Review of theoretical loop calculations for chargino lifetimes

e Comparison of theory calculations with predictions from spectrum generators

* Reinterpretation for LHC DT/HSCP searches for chargino LLP

 Demonstration of validity of ‘effective’ simplified models
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Review theory calculations

* Long lived particles result either from small mass splitting (chargino in MSSM) or
from suppressed couplings (heavy neutrino in neutrino mass models)

* Lifetime crucially depends on mass splitting

1
CT X ——

AM

* Mass splitting dictates ‘hardness’ of final state objects at the experiments and
therefore controls the search design

* (Question: For long lived chargino in the MSSM what is the correct theory prediction
for mass splitting?

* Loop corrections are very important to accurately answer this question
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Chargino in MSSM

* Long lived particles result either from small mass splitting (chargino in MSSM) or
from suppressed couplings (heavy neutrino in neutrino mass models)

e Lifetime crucially depends on mass splitting
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 Two loop corrections for pure wino
scenarios can be pretty relevant

* How do these corrections generalise
to pure higgsino case and mixed
scenarios?
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Compare spectrum generators

* Analytical calculations for pure Wino-like chargino LLP exist up to two loops

* (Question: How correct are the chargino - LSP mass splitting prediction in spectrum
generators?

* Review spectrum generators; compare with theory predictions

 Understand if parameter space e.g. shown by CMS interpretation is feasible
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* Lifetimes as predicted by the popular suspect2 spectrum generator demonstrate
noticeable difference to theory prediction
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Reinterpret searches
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* Question: What is the true reach of these DT~ _ 1o AfeXfpoucton  tan=5.u>0
and HSCP searches for MSSM parameter f4 Xiv 1710 0018
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* Reinterpret the LHC DT and (if applicable) L ~
HSCP analysis for chargino LLP within ; :
MSSM to correctly identify the reach of Q4 1
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* Understand if the lifetime predictions are

correctly calculated.
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Conclusions

* As LHC searches become a powerful tool to explore new physics parameter space
it becomes relevant to correctly predict features of the new physics parameter
space

* These involve lifetimes and mass splittings of degenerate particles and it in turn
affects our understanding of the impact of LHC searches

 We will investigate the impact of these loop corrections some of which are
documented in the literature on the chargino parameter space within the MSSM

* We will demonstrate the effect of model dependent exclusion of DT analyses

 We will investigate the effect also for simplified EW models
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